INTRODUCTION
The murine major histocompatibility complex (MHC) encodes the transplantation antigens H-2K, D and L (1, 2) . These class I antigens consist of a heavy chain (MW 45000) non-covalently associated with a2-microglobulin (MW 12000). The heavy chain is an integral membrane protein with the largest part of the molecule exposed on the cell surface and the remaining onefourth of the protein spanning the plasma membrane and protruding on the cytoplasmic side. The extracellular part of the molecule can be divided into three domains (al, a2 and a3) each comprising approximately 90 amino acids. The primary structure of the protein has been determined for the H-2Kb molecule (3) . One The class I histocompatibility antigens play an important role in the T cell mediated immune response. During viral infection cytotoxic T lymphocytes show a specificity not directed against the viral proteins themselves but against the viral antigens in the context of self-determinants contained on H-2 class I antigens. The role of the transplantation antigens seems to be to restrict the recognition so that only the infected cells are lysed. This phenomenon has been called H-2 restriction of cytolytic T lymphocytes (4, 5, 6) .
During the past few years the understanding of the molecular biology of the H-2 complex has advanced dramatically. By using recombinant DNA technology, several laboratories have isolated and characterized class I genes (7, 8, 9, 10, 11) and a molecular map of the H-2 complex has been constructed (12) .
The H-2 class I genes so far analysed display a high degree of homology. They all have 8 exons which correlate with the domains of the corresponding antigen. The first exon encodes the signal sequence, known to be of importance for translocation of the newly synthesized polypeptide through the membrane of the rough endoplasmic reticulum (13) . Exons 2, 3 and 4 encode the three extracellular domains of the antigen, al, a2 and a3, respectively. Exon 5 encodes the transmembrane domain, whereas exons 6, 7 and 8 code for the cytoplasmic domain and the 3' untranslated region. The overall length of an H-2 class I gene is approximately 5000 nucleotides (for a review see 14) . (19) . Overlapping clones were sequenced by the procedure of Maxam and Gilbert (20) .
Cell culture and DNA-mediated gene transfer
The introduction of the -H-2K genes into the fibroblast cell line 1T 22-6 was done as previously described (21, 23 ). Selection of clones expressing H-2K antigens was done using the neophosphotransferase gene system (22) . These experiments have been published in detail elsewhere (23) .
Other methods Immunoprecipitations and sodium dodecyl sulphate polyacrylamide gel electrophoretic analyses were performed essentially as described before (24) . For the detection of the H-2Kk antigen the monoclonal antibody H100-27R55 was used (25 (12) . From 40 of the 112 clones picked, DNAs were prepared and analysed in pools (5-10 individual clones per pool) for their ability to hybridize to an H-2K locus specific probe (pH-2d-5b). This probe originates from the 3' untranslated region of the Kd gene as has been characterized previously (27) .
DNAs from the different pools were subjected to digestion with the restriction enzyme Bgl II, the fragments were separated on an agarose gel, transferred to a GeneScreen filter and hybridized with the radioactively labelled probe pH 2d-5b (27) . Two These two clones were considered to be candidates for the authentic H-2Kk gene and were fiurther analyzed by two independent techniques, described below.
Restriction mapping and DNA-mediated gene transfer of H-2K genes The restriction maps for clones 6D and 7A reveal a high degree of homology but differ at three positions in the 3' flanking region ( Figure 1 ). This indicates that the clones contain two individual H-2 genes. By using 3' and 5' H-2 specific DNA probes in Southern blot experiments, we could show that clone 6D does not contain a complete H-2 gene. This clone does not hybridize to the 5' specific probe containing a sequence encoding the al 9476 Nucleic Acids Research In order to find a complete gene corresponding to the gene in clone 6D, we examined the other clones originally selected to contain H-2 sequences. None of these clones contained a complete gene corresponding to clone 6D or a gene which with certainty could provide the authentic 5' end of the gene in clone 6D. We then examined a cosmid clone,27-2 (28)(generously provided by M. Steinmetz) which originates from a cosmid library of DNA from the mouse strain AKR (H-2k). Clone 27-2 was selected on the basis of its hybridization to the K-locus specific probe (pH-2d_5b) and therefore could be considered a candidate for containing the H-2Kk gene. By comparing the restriction map of cosmid clone 27-2 with clone 6D and 7A, it is clear that clones 27-2 and 6D are identical at their 3' ends and that the former, in addition, contains the sequences upstream of the Bam HI site of clone 6D ( Figure 1 ). (Figure 2 ). In order to determine the nucleotide sequence of the Kk gene, clone 27-2-86 was subjected to the subcloning deletion method (19) . We have used the Cla I linker to introduce the corresponding restriction site at different positions along the DNA as described elsewhere (23) . The DNA sequence was determined and aligned with those of the Kb and Kd genes (11, 10) to identify the exon-intron boundaries (Figures 2 and 3 The sequence was determined as previously described (19) In nine amino acid positions of the three extracellular domains we have found unique residues for each K allele (Figure 4 ). Of these 27 amino acids not less than 14 are charged or polar residues (Arg, Lys, Asn, Asp, Gln, Glu and His) and as many as 21 are clearly nonhydrophobic residues (i.e. when serines and tyrosines are included). We would expect these amino acids to be exposed on the surface of the protein and thereby accessible to interact with other molecules. Future studies, using site directed mutagenesis, will clarify whether these residues are directly involved in antigenic determinants for antibodies or cytolytic T cells or not.
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We have identified specific nucleotide sequences for each of the H-2K alleles. Such sequences are useful as synthesized oligonucleotides can be used as probes to distinguish one H-2 gene from another. The Kb allele-specific sequence is unique with respect to both locus and haplotype (30) . For the H-2 Kk and Kd allele-specific sequences ( Figure 5 ) we do not know if other H-2 genes within the same haplotype (H-2k and H-2d, respectively) carry similar or identical sequences. If this would be the case it might be possible to use the allele-specific probes to study the question of whether one of these genes (for instance in the D, Qa or Tla regions) has donated the unique sequence to the K gene. In such a study the donor gene for the Kbml mutant gene has already been identified (32, 33, 34, 35) . Further analyses with such probes might help elucidate the mechanisms(s) of the phenomenon termed gene conversion.
